Study objective-To determine the sociodemographic, attitudinal, and dietary correlates of high and low fat consumption in the community. Design -The study was undertaken using a postal survey format. A questionnaire was sent for self completion to a randomised sample of the adult population of two Australian states. Participants -Adult participants were selected randomly from the Electoral Rolls of the states of Victoria and South Australia. As voting at elections is compulsory in Australia, these rolls contain the names of all Australian citizens over the age of 18 years. Altogether 3209 respondents completed the survey giving a response rate of 67%. Main results -Lower than average fat consumption was more common in women. Age was a significant factor only in men. Occupation was not related to lower than average fat consumption but manual work and low occupational prestige were linked to higher than average consumption in men. People with a history of conditions related to heart disease were more likely to be low consumers but medical history did not distinguish high from average consumers. Low fat consumption was linked to higher refined and natural sugar consumption and higher alcohol consumption, but protein and complex carbohydrate consumption did not vary with fat consumption. Low fat diets also had higher densities of fibre and most vitamins and minerals, the exceptions being retinol, zinc, and vitamin B12, nutrients generally linked to meat and dairy consumption. Of the latter, only the low zinc concentrations, which are already borderline in the community, pose a potential nutritional problem. Conclusions -This study showed very strong links between dietary fat intake and the intake of nearly all other nutrients in the diet. The results highlight the need to consider relationships between nutrients not only for purposes of nutrition education but also in relation to nutritional epidemiology studies. (J Epidemiol Community Health 1994;48:26-32) 
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(J Epidemiol Community Health 1994;48: [26] [27] [28] [29] [30] [31] [32] In the past two decades increasing concern and knowledge about the role of diet in the aetiology of chronic disease have led to the development of dietary guidelines by health authorities in most industrialised societies. These guidelines seek to optimise the community's nutrition profile and thus, it is hoped, reduce the incidence of chronic disease. Although each country has developed its own guidelines, there is an encouraging degree of commonality in the recommendations made.' Some countries may be more specific than others in setting definite targets for population intake and some differences occur in the importance placed on certain issues, but one underlying theme is the need for a reduction in fat intake. This has led, in many countries including Australia, to a profusion of information from the health sector, the media, and the food industry about the need to reduce dietary fat and ways in which to achieve this. In Australia, this has resulted in a reduction in fat intake in the community from around 39-40% of energy in the late 1970s2 to an average intake of 33-34% in the early 1990s. 3 Little is known, however, about the demographic or dietary characteristics of those who are currently consuming diets relatively low in fat nor whether these self selected diets are optimal with respect to nutrients other than fat. In addition, little is known about those who still consume The categorical demographic and attitudinal data were examined across selected quintiles of percentage fat intake using maximum likelihood X2 analysis with one degree of freedom (df). Comparisons were made between the lowest percentage fat intake quintile and the middle or average quintile, and of the highest percentage fat quintile and the average. These two separate analyses were carried out as it was felt that characteristics distinguishing low and average fat consumers might be different from those distinguishing high and average fat consumers and that a direct comparison of high and low consumers might mask these differences. The cut-off levels for these three quintiles were as follows: up to 29-7% energy as fat for the lowest quintile (low fat consumers), from 33-3-35-8% for the middle quintile (average consumer), and above 38-6% for the top quintile (high fat consumer). For the nutrient intake data, an initial graphic display of the data showed that relationships between the percentage of fat in the diet and the density of other nutrients was mostly linear in nature so the statistical significance of the linear relationships were assessed by a X2 test on one df for linear trend. The nutrient intake data has been displayed in tabular form in relation to the three quintiles of the percentage fat intake described above and in graphic form for selected nutrients. Significance of X' statistic t p < 0 05; t p < 0-01; § p < 0 001.
* For these conditions, lack of statistically significant differences could be due to relatively low numbers of subjects with these conditions in the sample.
Results

DEMOGRAPHIC, MEDICAL, AND ATTITUDINAL VARIABLES
An analysis of the demographic descriptors of fat consumption (see table 1) showed that fat consumption was relatively lower in women than men and in older (over 60) than younger men (under 30 years). There was no agerelated trend in women. There was no significant link between high fat consumption and gender or age for either men or women but high fat consumption was more evident in men of low occupational status, and particularly those in manual occupations. Women who were low fat consumers were less likely to have been regular smokers and to have higher exercise levels but no effect was seen for these variables in men. High fat consumption was linked to lower exercise levels in men but not women, and there were no links with smoking status. In terms of medical background, low fat consumers, for both men and women, had a higher reported incidence of high blood cholesterol and heart disease and, in women only, of blood pressure. No differences were seen in Correlates of high and low fat consumption p<0001) and more often used reduced fat played no role in distinguishing high from milks, fully skimmed milks or soya milks, or average consumers. Similarly, in men, occupareduced fat cheeses (all p < 001). The low fat tional status and the extent of manual labour group was less likely to fry meats (p <005). distinguished high from average consumers More of the low fat consumers claimed to be but was not related to low fat intake status. In non-meat eaters and more of those who did eat women, there were also several attitudinal and meats claimed to be trimming the fat off meat lifestyle differences between low fat consumers (p < 0 05). and average consumers that were not evident in a comparison of high fat consumers and average consumers. A clearer understanding of Discussion the motivation of the various sectors of the The data on demography and attitudes showed community in relation to fat consumption, or that the characteristics distinguishing low indeed consumption of other nutrients of confrom average fat consumers were often dif-cern, is obviously important in the design of ferent from those distinguishing high from nutrition intervention strategies and these data average. For example, medical background, highlight the need to look at attitudes of people particularly heart disease related factors, dis-throughout the spectrum of food consumption tinguished low from average fat consumers but habits not just those at the extremes. The data from these two surveys confirm the continuing downward trend in total fat con- It is also interesting to note that as all types of fat were reduced in the diets of those in the low fat quintile, the protein/sugar ratio, while improved a little from that of the high fat group, was still well below the target of 1:1. A higher alcohol intake also contributed to the lower percentage energy attributable to fat in the low consuming group. In some countries, energy derived from alcohol is excluded from calculations of dietary energy but in Australia it is traditionally included as it is felt that exclusion of alcohol is no more defensible in this context than exclusion of other nutrientfree energy sources such as soft or carbonated drinks or certain confectionaries.
Similar findings with respect to the fat/sugar interaction, and for some studies the fat/alcohol interaction, have been reported for two small scale surveys of some 68 men and women in Ireland24 and 217 men and women from England,25 and in two studies of large random population surveys of high added sugar consumers in the United States26 and Australia, '5 indicating that the other fat/nutrient interactions seen in this study might be more widely applicable. In each of the studies listed above, and in the one reported here, the data were cross-sectional in nature but one other study of some 1000 adults taking part in a four year fitness intervention programme also showed that people who reduced their fat intake over the four year period did so partly by increasing their simple and refined sugar intake.27 It has been suggested that the interrelationship between fat and sugars in the diet relates to variation in sensory preferences or to palatability considerations, or both,25 but little work has been done to establish the underlying nature of this interaction.
Analysis of the food consumption patterns of the high, low, and average fat consumers showed that differences in fat intake were being achieved by a combination of differences in basic food choice between food groups, selection of lower fat alternatives within groups, and improvements in food preparation such as trimming of fat from meats.
Of all the dietary variables, dietary fat has received the most attention from government, health, and commercial sectors in the Australian community in the past decade and, indeed, in most developed countries. Progress is being made on the "fat" front at the population level in Australia, but the data from this study indicate a need to monitor the spectrum of unplanned dietary changes that might occur in response to nutrition intervention initiatives designed mainly to reduce fat intake. The data support the concept that for optimal effect, nutrition messages about specific nutrients should not be given in isolation but in the context of a general "healthy eating" message.
While the main purpose of this study was to further an understanding of the correlates of dietary fat intake and thus gain better insight into an area of community health concern, the strong nutrient intake correlations seen between dietary fat and nearly all other nutrients also highlights a potential problem for nutritional epidemiologists. As the nutrition educator may concentrate on one nutrient, with unforseen effects on others, so the epidemiologist might readily misinterpret nutritional data linking diet to disease outcome if the whole dietary picture is not takeninto consideration. Although corrections for dietary energy are used in many studies, interactions between nutrients, such as those shown in this study, are not always considered. The accuracy of estimation of intake of nutrients can vary noticeably across the nutrients due to variation in accuracy in assessment of their content in foods or in variation in accuracy of dietary intake measures for different nutrients. Multiple regression models are often used to try to determine the relative importance of different nutrients but this approach cannot always overcome the considerations outlined above where relative accuracy of measurement may come into play. In addition, many dietary instruments used in epidemiological work are designed only to assess a limited range of nutrients. If dietary fat were the nutrient of interest and if only a limited questionnaire was used, interpretation of results could be seriously flawed because of the strong interactions with a wide range of other nutrients.
Thus a sound knowledge of the interactions between nutrient variables in the diets of free living people is essential to people concerned with nutrition both in the community health and epidemiology disciplines.
